Sulforaphene inhibits triple negative breast cancer through activating tumor suppressor Egr1.
Sulforaphene (SFE, 4-methylsufinyl-3-butenyl isothiocyanate) is a member of isothiocyanates, which is derived from radish seeds. It has shown that multiple isothiocyanates, such as sulforaphane, can effectively inhibit cancer cell proliferation in vitro and in vivo. However, it is still largely unknown if SFE could impact breast cancer. In this study, we investigated the anticancer effects of SFE on triple negative breast cancer (TNBC) via a series of in vitro and in vivo assays. We found that SFE can significantly inhibit cell proliferation in multiple TNBC cell lines through inducing G2/M phase arrest as well as cell apoptosis. Nude mice xenograft assays support the anti-TNBC role of SFE in vivo. Interestingly, SFE can repress expression of cyclinB1, Cdc2, and phosphorylated Cdc2, and, then, induced G2/M phase arrest of TNBC cells. To identify SFE target genes, we detected genome-wide gene expression changes through gene expression profiling and observed 27 upregulated and 18 downregulated genes in MDA-MB-453 cells treated with SFE. Among these genes, Egr1 was successfully validated as a consistently activated gene after SFE treatment in TNBC MDA-MB-453 and MDA-MB-436 cells. Egr1 overexpression inhibited proliferation of TNBC cells. However, Egr1 knockdown using siRNAs significantly promoted TNBC cell growth, indicating the tumor suppressor nature of Egr1. In sum, we for the first time found that SFE might be a potential anti-TNBC natural compound and its antiproliferation effects might be mediated by tumor suppressor Egr1.